
man of -!• for tumor of the bladder. A large
pedunculated growth upon the trigone was re-
moved and several smaller ones cauterized.
The pathologist reported them as papilloma,
but they showed necrosis and would, I felt
sure, recur. I advised cystectomy, hut the
patient, not unnaturally, refused. Six months
ago he consulted me again for pain in his back
and cystitis. His bladder was full of cancer
and he had undoubtedly a metastasis in the
spine, lie died soon afterwards. Cystectomy
would have been a long shot for him. but had
he gone through successfully he would very
probably have been cured.

Last August, \V. II.. a man of 44. was oper-ated upon for cancer of the bladder. Within
three months the growth had recurred in a
d¡lièrent part of the bladder; it grew rapidly,and it seemed that cystectomy was the onlyremedy. The situation was explained to the
patient, who was a very intelligent, individual,
and he decided to take the chance. On Janu-
ary '1 of this year I implanted his right ureter
into the ascending colon; three.weeks later the
left ureter was put into the descending colon.
In February the bladder was removed. No
enlarged glands or extra vesical extension of
the growth was found. Had it not been for
a rectal tear which I made in separating pros-
tate from rectum he would have made a per-
fect recovery. As it was, a fistula resulted
which took two months to close. The patient
left the hospital early in April with only an
occasional leakage through the perineum. Be-
fore his cystectomy he passeel urine by rectum
every three or four hours without discomfort
and will undoubtedly do as well again after his
fistula is firmly healed. During the time- he
was under observation in the hospital he showed
no sign of renal infection, and his urine con-
tained no pus.

Judd reports several cases of .total cystecto-
my for wincer, one of whom was alive after
12 years.

The operation, in selected cases, will unques-
tionably save a number of lives and will pro-long others in a comfortable condition.

CONCLUSIONS.
Tn this paper I have endeavored to show that

all tumors of the bladder (barring some varie-
ties, as fibromata) are potentially, if not actu-
ally, malignant ; that early diagnosis by means
of the cystoscope is the first requisite for suc-
cessful treatment. Every misbehaving bladder
should be considered guilty until it is proved
innocent.

The methods of treatment consist of fulgura-
tion, radiation by means of implantation of
radium, excision of the tumor, total cystectomy.
or, in hopeless cases, cauterization and perma-
nent suprapubic drainage. The particular
measure or combination of measures selected

depends upon the type of tumor which is dis-
closed by careful study of the case. The results
of surgery in cancer of the bladder are now
far from satisfactory; improvement is to be
expected only through earlier diagnosis, fol-
lowed by more radical treatment in some cases,
in others by the intelligent use of radium.

NUTRITIONAL DISORDERS IN THE
LIGHT OF RECENT INVESTIGATIONS.*

By Alfred F. Hess, M.D., New York.

Almost every generation or decade has its
predominant medical interest. The most active
subjects of investigation during the past gen-
eration have been those relating to infection.
Today nutrition and nutritional disorders have
become the central theme of medical interest.
It is not difficult to trace the reason for nutri-
tion having secured a position of priority. It
was the natural sequence of a series of striking
and far-reaching nutritional investigations
which disclosed what may be summed up in
the phrase "the importance of the minimal."
It is unnecessary to recall the various instances
where this principle has been found to hold
true, and where the current conception of ener-

getics has been shown to be inapplicable. We
may cite as examples the essential importance
for the animal body of certain amino acids and
of traces of iodine. The discovery of the
vitamines constituted a further step in this
direction, adding fresh interest, as it disclosed
an entirely new group of nutritional factors
of vital importance Eor human welfare and
existence, and associated with definite and well-
established clinical phenomena. The recent
war also tended to direct attention to nutri-
tion; indeed, from a medical standpoint the
World War differed from previous conflicts in
that faulty nutrition and not infectious diseases
proved to be its crucial problem. If furnished
a demonstration, convincing to all the world,
of the dependence of national vigor and health
on the food supply. Furthermore, for the first
time, governments were compelled to call upon
nutritional experts for advice and to grant
I heir decisions priority over those of high exec-

utive and legislative bodies. It seemed in place,
therefore, before studying a particular instance
of faulty nutrition—rickets, the topic of the
next lecture—to review critically some out-
standing features suggested by recent investi-
gations in this domain. A survey of this kind
may have added value as the advance has been
so feverish that there has been little time to
pause and to reflect.

It is perhaps a commonplace that the most
remarkable discovery in the field of nutrition

*Cutter Lecture delivered at Harvard Medical School, February
14, 1922.
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within recent years has been the realization of
vitamines and of their essential rôle. The time
is not ripe for a discussion of the chemical
nalure and action of these attractive but elu-
sive factors, but they may well serve as a text
to illustrate certain points in connection with
nutritional investigations. Before considering
them from this point of view I should like to
refer to one quality which two of the three
established vitamines possess in high degree,
and which is of importance in connection with
their presence in our food supply—namely,
their marked sensitiveness to oxidation. I hope
you will pardon also a short venture into the
uncharted domain which deals with the fate
of the vitamines within the body—for a hypoth-esis relating to the antiscorbutic vitamine, sug-
gested by its destruction in an alkaline medium.

It has been demonstrated by Professor Hop-
kins for vitamine A, and at the same time by
myself in relation to the antiscorbutic vita-
mine, that these factors are readily and rapidly
destroyed by oxidation.1- - For example, if
three cubic centimeters of normal solution of
hydrogen peroxide are added to a liter of milk,
this suffices within a few hours to destroy en-
tirely its antiscorbutic vitamine. Similar de-
struction results if orange juice or tomato juiceis subjected to nascent oxygen. This peculiari-
ty is responsible probably for the loss of
potency of antiscorbutic foodstuffs through
"aging"—a mere form of oxidation. It ac-
counts ¡ilso for the loss in the antiscorbutic fac-
tor which can lie brought about by shaking
fluids such as tomato juice. Another applica-
l ion of this principle furnished the explanation
of why some found dry milk to retain its anti-
scorbutic potencyi whereas others found it
almost devoid of this factor. The milk which
was tested in the former instance had been
dried by the drum roller process, in the course
of which it is subjected to but slight oxidation,
whereas the milk which lost its potency had
been dried after having 1.n transformed jnto
a fine spray and thus thoroughly oxidized.
.More recent experiments have shown that vita-
mine destruction hy oxidation can be hastened
by means of an addition of small quantities of
Copper to fl foodstuff—by a catalytic reaction.
This may be illustrated by the following ex-
periment : Milk pasteurized in a glass contain-
er did not indvee scurvy when fed to guinea
pigs in 100 ce. per capita amounts, whereas
another lot of the same milk, which had been
pasteurized in a copper vessel—and contained
1.1 parts of conner per million—induced scurvywhen fed in the same amounts. That the dis-
order was scurvy was evidenced by the promptcurative action of orange juice. When we con-
sider (he wide distribution of catalytic sub-
stances in food it would seem that this factor
may at times diminish the potency of this vita-

mine. The broadest application of catalytic
action is probably in connection with the pas-
teurization and condensation of milk which is
carried out in copper vessels and pipes which
are coated with a very thin covering of tin.
As is well known, these containers are fre-
quently worn, so that the copper conies into
direct contact with the milk; in some instances
they are not kept thoroughly clean. This is
a practical aspect of the food supply which
should be investigated further.

Nothing is known of the fate of the vita-
mines within the body. However, the clinical
course of scurvy and our knowledge of the
characteristics of its vitamine suggest certain
deductions. As you all know, the antiscorbutic
vitamine is protected from destruction by the
acid reaction of food, and, on the other hand,
undergoes more or less destruction when ren-
dered even slightly alkaline, a result which is
intensified by moderate degrees of heat. Ex-
periments clearly demonstrating this behavior
have been carried out for acid antiscorbutic
foodstuffs, such as orange juice and tomato.
La Mer,3 who has studied this question very
carefully, was able by thé addition of alkali
to tomato juice to increase the destructive effect
of heat as much as 22 per cent. It is evident,
therefore, that gastric juice protects and pre-
serves the antiscorbutic potency of food, where-
as a lack of hydrochloric acid tends to destroy
it. Have we not here a condition which may
prevail in some cases of scurvy which develop
in spite of what should be an adequate supplyof the specific vitamine? Those who have fol-
lowed the literature of scurvy must have been
impressed by the authenticity of reports of this
nature, which have been reiterated for cen-
turies. It would seem a logical explanation of
these irregularities that the vitamine has been
destroyed within the body by prolonged con- •

tact with alkaline digestive juices. These
baffling failures of antiscorbutic food have oc-
curred generally in prisons or among soldiers
living in damp and unfavorable surroundings,
oi- among troops that were homesick, besieged,
or in retreat. In other words, the experiences
have involved individuals who were mentally
depressed. For some time it has seemed prob-
able that there is a psychic element in the de-
velopment of scurvy; this aspect can be inter-
preted in part as due to a suppression of func-
tion of various glands in the body, especially
the acid secreting glands of the stomach. From
the broader standpoint such considerations in-
dicate the range of aspects involved in these
problems and particularly emphasize the in-
herent limitations of animal experimentation
in affording a full understanding of human
nutrition. A lack of secretion of hydrochloric
acid is not the only condition which will tend
to destroy the antiscorbutic vitamine within
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the body. 11 is evident that unless this vita-
mine is absorbed (piickly from the alkaline
medium of the intestine it will be rendered
inert. In the blood it again encounters an
alkaline medium; in the tissues it is in addition
subjected to destructive oxidative processes.
These various conditions warrant the conclu-
sion that, this vitamine must exercise its action
(piickly within the body, and, furthermore, that
it cannot be stored in the form in which it is
ingested and is known to us. A corollary of
these conclusions is that, unless it undergoes
a rapid alteration to a more stable chemical
state, its action would seem to be functional
rather than structural.

One aspect which a study of the vitamines
has brought into sharper relief than heretofore
is the physiologic difference between man and
the lower animals, as well as among the lower
animals themselves, as to nutritional require-
ments. In relation to the antiscorbutic vita-
mine, man reacts as does the guinea pig; in
respect to vitamine B, he reacts like the pigeon
or the fowl; and in respect to vitamine A (fat-
sol able factor), he resembles the rat. The rab-
bit, for reasons entirely unexplained, with-
stands deprivation of any vitamine with com-

parative impunity, and therefore is not em-

ployed in any biologic test for these factors.
Furthermore, a diet which leads to a definite
avitaminosis in one animal, leads to a quite
different one in another animal. For example,
a diet of polished rice brings about polyneu-
ritis in the fowl or in the pigeon or in the rat.
but induces scurvy in the guinea pig.* What
are we to think of these peculiar vagaries? Are
we to attribute them to divergent susceptibili-
ties of the individual species, or rather to vary-
ing chemical reactions within the body? What-
ever may be the answer, such divergent re-

sponses indicate and illustrate the fact that the
metabolism of the lower animals and of man

present far greater differences than have here-
tofore been acknowledged. They should cau-
tion against the practice of accepting unre-
servedly, as applicable to man. nutritional ex-

periments which have been performed merely
on certain of the lower animals.

Another aspect that the recent studies of vita-
mines has served to elucidate is that foodstuffs
should not be regarded as fixed chemical enti-
ties: that they vary greatly according to atten-
dant circumstances. It is true that this was
known to chemists from analyses of the inor-
ganic constituents, but its significance was not
realized until it was evident how essentially
different, from a biologic point of view, a food
might be according to its content of vitamines.
This distinction was first pointed out in rela-

»DarHnjr, whose opinion may be quoted it» view of nil large
clinical experience, writes: "\ <l.-ii* ii*ni dietary in a tropical
African nepro mine laborer cauces Bcurw ! in a Ca\*c CVdony
mine laborer, mild scurvy; and in some African nerrroes a.diet
that causea scurvy in one set of men causes neuritis in others."

tion to the antiscorbutic content of vegetables,
which may be rich or poor in this factor ac-
cording to whether they are plucked young or

old, or whether they are allowed to age after
they have been gathered. Of far greater in-
terest is the fact, which many investigators
have helped to substantiate, that the vitamine
content of milk depends upon the vitamine
quota of the ration of the animal; in other
words, that animals are unable to synthesize
vitamines. This fact has been demonstrated
for all three established vitamines, and its sig-
nificance and importance are obvious in regard
to the diet of the nursing mother, of the cow
or of other lactating animal.

We may well consider whether this point of
view may not be extended to other constitu-
ents, whether the composition of the milk is
not dependent on the diet more than is gener-
ally believed. For years, probably for centu-
ries, the laity have held to the opinion that
mother's milk could be altered by diet and that
it could in this way be rendered harmful for
the suckling. On the other hand, the tendency
of modern medicine has been quite in the oppo-
site direction, so that woman's milk has come
to be regarded, from a clinical aspect, as a
fixed entity, and its lack of compatibility has
been ascribed rather to an idiosyncrasy of the
infant. The exception has been the general
viewpoint in relation to a varying fat content.
Some physicians, however, have remained un-
convinced by the negative evidence, trusting to
the homely teaching of clinical experience. Of
late several studies from the clinic and from
the laboratory have led to the conclusion that
milk may be rendered harmful by the entrance
from the blood of an excess of normal constitu-
ents or of foreign substances. One of the most
interesting of these reports is that of Shannon,''
who showed, by means of anaphylactic tests,
that egg protein may be present in breast milk
after the ingestion of a moderate quantity of
egg. and thai breast-fed babies may be sensi-
tized to food which the mother has eaten, lead-
ing possibly to colic and indigestion. Howe's
interesting work showing the absence of euglob-
ulin and pseudoglobulin from the blood of new-
born cilves and its sudden appearance after
ingesting colostrum points in a similar direc-
tion.'' llartwell's experiments on rats led to
conclusions of a similar nature. She found
thai a diet containing a large amount of vari-
ous proteins

—

egt; albumen, blood albumin,
edestin, gelatin, gluten — apparently rendered
the milk poisonous and finally checked its flow.'1
The toxic.ity of the mother's milk was evinced
by convulsions as well as by loss of weight.
Furthermore, Schick's' recent demonstration of
what he has termed "menotoxine" in Ihe blood
of some women during menstruation recalls
the occasional disturbances in nursing infants
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which have been attributed by the laity to this
association. The cells of the mammary gland
do not seem to possess the power of protective
filtration with which they have been credited.
Viewed from our knowledge of vitamines and
other recent investigations, it would seem that
milk is a far more varied biologic product than
we have been wont to believe, both in regard
to its physiologic and its pathogenic constitu-
ents.

One of the commonest fallacies is consider-
ing and designating the vitamines, particularly
vitamine A, as growth factors. It is true that
vitamines are especially needed during (In-
growing period, as shown by their great abun-
dance in young plants. There is, however, no
single factor or group of factors to which ibis
attribute should be applied. And it is well
for man that this is so. Tn a particular in-
stance an essential aniino acid or an inorganic
salt may prove to be the growth factor. I
should like to illustrate this point by some
recent experiences which have made it seem
possible that a lack of iron may lead not only
to anemia in infants but likewise to marked
retardation of growth. In the case of some
infants whose diet consisted of milk, but in
some instances also of cod-liver oil, of orange
juice and even of yeast—in other words, the
three established vitamines in their most con-
centrated forms—no growth came about for
many weeks. When, however, as little as two
teaspoonfuls of spinach were added to the diet
daily there was a prompt response of the

Chart 1.—Growth following the addition of smnll
amount» of »plnach to the diet.

Chart t.—Growth following the addition of »mall
amounts of spinach to the <ll<i.

growth curve (Charts 1 and 2). McOlendon
and Sedgwick8 and also Herman" have reported
similar experiences. In these cases, had we not
been supplying the vitamines in adequate
amount, the sudden gain in weight might Well
have been interpreted as the result of the vita-
mines supplied in the spinach. This criticism
is applicable to recent investigations on the
effed of yeast on the nutrition and gain in
weight of infants. Following the addition of
the yeasi to the dietary the infants gained,
and it has been therefore concluded that this
gain signified a former lack of water-soluble
vitamine, lint it was not evident that the diet-
ary had been lacking in this vitamine. .My
own experience in Ibis regard, embracing a
large number of observations, has been that
infants frequently gain in weight following the
addition of yeast to the diet, apparently irre-
spective of its previous vitamine content.

There is a growing tendency to adopt the
point of view that we have reached a point
where we possess a knowledge of all the (de-
ments which go to make up an adequate and
complete diet, and, accordingly, that our future
task is merely to ascertain the absolute and
relative amounts of these constituents required
under various conditions. The problem is.
however, by no means so simple. There are

probably many reactions and interactions
which have not been considered. I should Like
to illustrate this point by the unexplained rôle
iohich cereal plays in the nutrition of Ihr in-
fant, a phenomenon which has interested me
for some time and well illustrates the com-

plexity of dietary problems. Not infrequently
infants receiving milk mixtures which should
suffice to bring about growth, fail to gain until
cereal is given in addition; the babies are gen-
erally over six months of age. In our experi-
ence, cereal in the form of farina has proved
effective where cod-liver oil, egg yolk, beef
drippings, or autolyzed yeast has failed (Chart
3). The diets were in some instances rich in
fats or carbohydrates, in some they consisted
of breast; milk. There would be nothing sur-

prising in the fact that an addition of cereal
brought about a gain in these babies were it
not for the insignificance of fhe amounts which
were able to accomplish this result. The bene-
ficial result could not be attributed to a simple
caloric increase of food, for only two to three
grams of the dry cereal were given, represent-
ing but a slight addition in calories to the
dietary. Hopkins10 reports observations on rats
which probably are of a similar nature. lie
found that after a certain period rats failed
to grow on a milk diet. An addition of ferric
ammonium citrate or of hemoglobin failed to
bring about growth, but when bread was added
to the dietary growth recommenced. Recently
.Maltill and fonklin" have reported a failure
to bring about continued growth in rats on a
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Chart •'!.—Four case» which reached a stationary
phase in weight, and where nains were brought
about by small addition» of cereal to a diet which
was adequate in calorie content. The iirst thro»
dieis were unusually rich in fat-SOlubie vitamine, and
tho fourth In wuter-soluhle (uutoly/.cd yeast). In
the last case (.1. II.I. I gm. of dried cereal, equiva-
lent to 2S calories of food, were added.

milk diet, but success when flour was added,
and therefore came to the conclusion that other
foodstuffs, in particular starch, provide a requi-
site which milk does not possess. Osborne and
Mendel1- were able to raise rats to maturity
on a diet of milk powder, starch and lard.
There is no adequate explanation for this phe-
nomenon, but in studies on animals and on

man a rise in the weight curve which cannot
be explained according to our present knowl-
edge should not be regarded as being the result
of a lack of established or of undiscovered
vitamines.

Another point which has not been suffi-
ciently considered in animal experiments is
the importance of the physical texture of the
diet : whether the food is given in the form of
powder, fluid or paste; whether it is coarse or

finely divided. If we are to judge by the re-

cent experiences in infant feeding the physi-
cal state of the food is of great importance in
deciding its nutritional value. The superior
value of dried milk over fluid milk, in many
cuses, is certainly partly attributable to physi-
cal changes brought about by desiccation.
That this factor plays a rôle also in the nutri-
tion of our experimental animals was made evi-
dent to me some years ago when attempting to
feed guinea pigs small amounts of cod-liver oil.

All attempts to make them tolerate even a
few drops of this oil met with failure: they
promptly developed malnutrition and died.
Rats, on the contrary, tolerate and thrive on
far larger amounts of cod-liver oil. The recent
experiments of Hart, llalpin and Stoonboek'3
on leg weakness in poultry showing that paper,
in a concentration of 10 per cent, of the
ration, was effective in preventing the progress
of this disease when added to a synthetic ra-
tion has. no doubt, a wider application in ani-
mal and human nutrition.

Before leaving this phase of the subject. 1
should like to refer briefly to an aspect which
is well known to the children's specialist and
to other clinicians, but is rarely considered by
the laboratory investigator of nutrition. I
refer to the opposite of disorders due to defi-
ciency, to disorders resulting from an excess,
from an ovorsupply of one or more dietary fac-
tors. It seems quite possible that experiments,
which, under the prevailing' point of view, are

judged solely by the criterion of an adequacy
of the various food elements, may be more cor-

rectly interpreted as due in parí to an over-
supply of some factor, for instance, we all
know that infantile rickets frequently occurs

among overfed babies. In experiments on ric-
kets is it entirely inconsequential in regard to
the absorption or retention of the essential in-
organic salts how great the fat or the protein
contení of the various diets may be. and. fur-
thermore, in what form these organic constitu-
ents are fed? Experiments on rats, which T
shall discuss elsewhere, would seem to show
that increased protein plays a rôle in this con-
nection. In other words that an excess of sonic
food constituent may lead to a result similar
to that brought about by a deficiency.

It is only recently that we have come to ap-
preciate the dominant rôle of Intent phases of
malnutrition, to realize that we have to deal
mainly with disorders of nutrition and not with
nutritional disorders. Rickets, scurvy, beriberi,
and similar nutritional disturbances of grad-
ual development and slow onset, occur far more

Prequentiv in their latent undeveloped forms,
than in the dress which we have been accus-
tomed to clothe them. The very fact that
scurvy fakes months to develop before reach-
ing a stage where it can be recognized, indi-
cates that the number of larval, unrecognizable
cases must far outnumber those which can defi-
nitely be diagnosed. The same is true of rickets.
This realization indicates a marked advance in
our conception of the nutritional disorders and
will, undoubtedly, change current viewpoints
in many respects. When we shall have devised
methods to perceive those invisible parts of the
spectra of pathological conditions, we shall un-

doubtedly find them far more prevalent. We
may thus be led to the conclusion that their
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relative incidence and 1 hoir geographic and
sociologie distribution is different from what we
have been wont to believe, having merely the
frank and full-blown pictures in mind. In-
deed, we are already faced with the difficulty
which will increase as time and knowledge ad-
vances, of deciding what phenomena justify a
diagnosis of certain well-established nutritional
disorders. I believe I reflect the opinion of
many workers in this field, in stating that their
is an increasing uncertainty in this regard,
both among clinicians and laboratory investi-
gators. What is to be regarded as scurvy,
rickets, beriberi, pellagra, etc., and what is
not '! As a matter of fact, we all realize that
normal nutrition imperceptibly merges into
abnormal nutrition. Today we arc far from
being able to detect nutritional derangements at
their earliest beginnings—they have progressed
to a marked degree before we finally recognize
them and dub them with a definite name such
as "rickets" or "scurvy." We constantly have
to shift our outposts toward the realm of the
normal—arbitrary outposts designating a ficti-
tious boundary between the normal and patho-
logical. It is evident that this trend is lead-
ing us unconsciously and little by little away
from a consideration of what we now term dis-
ease. It is also leading us from curative medi-
cine into the domain of preventive medicine. At
picsenI preventive medicine has not advanced
sufficiently far to concern itself merely with
the preservation of normal physiologic condi-
l ions, but includes a large number of mild and
latent forms of disturbances.

Those of you who have been following the
experimental work in this field will have no-
ticed numerous altered viewpoints which have
become increasingly evident during the past
few years. It may be well to refer to these
newer aspects as, in a measure, they are appli-
cable 1o human nutrition. Only a few years
ago it was considered sufficient to ascertain the
effect of a diet for a period of weeks or of
months. Today, largely as the result of the
investigations of McCoIluin and of Osbome and
.Mendel, we know that to regard a diet as com-
pletely adequate the observational period must
extend at least to the stage of maturity—the
animals must grow at a normal rate, must be
able to reproduce at frequent intervals, and
successfully to suckle their young. More than
one generation may have to be followed as a
deficiency becomes apparent at times only in
future generations. The necessity and wisdom
of a survey of a larger span of life was clearly
demonstrated in the case of tue peoples of the
Central Empires during the war. Had the
war lasted but two or three years the effect of
the inadequate ration would not have been ap-
parent; it required three or more years of a

diet, which was insufficient in numerous

particulars (adequate protein, vitamines, phos-
phates), to bring »about unmistakable signs of
malnutrition. Furthermore, it is interesting to
speculate as to the future course of the growth
and development of these children. Will the
new generation be of a stature smaller than
the present population, or will a belated, ade-
quate ration bring about an increased incre-
ment of growth? Will this increase come about
at once, or will it be deferred until the added
growth impetus of maturity?

Not only have we constituted a longer span
of life, as the nutritional unit, but we demand
special recognition of the various life cycles.The period of active growth is considered a
definite entity. It has been found necessary
lo make still finer distinctions; for example,rickets experiments performed on rats, weigh-ing 30 to 40 g., are recognized as not compara-
ble to those undertaken in rats a fortnight;
older, weighing 60 to 70 grains. These differ-
ences arc not. merely quantitative to be calcu-
lated according to variations in body weight,
but are distinctive for the particular period of
life; so that an animal during its period of ac-
tive growth is almost as distinct from the adult
animal as if it belonged to a different species.
It possesses differences in susceptibility and im-
munity to the nutritional disorders.

The main factors determining the nutrition
of the body arc diet and environment and in-
fection. This is the triad, which, working
hand in hand, or at cross purposes, brings
about a physiologic or a pathologic state. It is
impossible to give these three factors their rela-
tive values, as Ibis varies »according to circum-
stances. Studies of the deficiency diseases have
served to illustrate in a manner, more convinc-
ing than heretofore, the intimate relationship
and interrelationship of nutrition to infection,
and have led to our attributing increased
significance to nutrition in this regard. Indeed,
the chief clinical importance of disorders of
nutrition in times of peace and plenty is their
effect of so altering the tissues as to render
them more susceptible to the invasion of bac-
teria or toxic products. Clinically it is by no
means easy to determine the respective rôle of
infection and of nutrition when confronted
with disease. Either can result in secondaryinvolvement by the other. There is in my opin-
ion no more common error in considering nu-
tritional disorders in infants, and in judging
(he merits and demerits of particular foods or
food preparations, than attributing failure to
the diet where it has been occasioned by mild
infection. This is due largely to the concep-tion that infection must be accompanied by a.
rise of temperature. That this is not so may
be illustrated by instances of the mild infec-
tious diseases such as chicken-pox, where a ces-
sation of gain in weight may occur in infants.
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without any rise of temperature. It is evident
also following vaccination, where a stationary
weight may precede by a day or two the
febrile reaction of vaccinia. This interrela-
tionship of infection and nutrition was exempli-
fied in 1913, when, as the result of a diet of
pasteurized milk, latent scurvy developed
among a group of infants under my care.
This scorbutic taint was followed by a wide-
spread grip infection, with hemorrhagic skin
manifestations, which disappeared only in part
on the administration of orange juice. For
some years it was difficult to know how to in-
terpret this peculiar clinical picture, whether
to regard the epidemic as due to scurvy, or to
infection. As the result of subsequent experi-
ence I realized some years later that it had been
due to both causes—the result of a primary
nutritional disturbance and a secondary bac-
terial invasion. It is probable that the overt
and classical signs of scurvy—those which are
described in the text'nook—for example, the
hemorrhages of the gums, are not always pure-
ly scorbutic or nutritional, but the result of
the secondary infection which comes about,
sooner or later, in conjunction with this dis-
order.

The third factor which markedly »affects nu-
trition is environment, which includes the air
we breathe, atmospheric conditions, our shelter,
clothing, and many other »apparently trivial
factors connected with our daily life. Here is a
field which lies almost untouched, and which,
undoubtedly, will prove most fertile. It is one
which has been ignored in a consideration of
many questions of nutrition. For example, the
diets of peoples living in various countries,
under divergent climatic conditions, are fre-
quently compared without considering for a
moment the possible influence of environment.
It is not permissible to compare the dietaries
of the children of New York. London. Edin-
burgh, Dublin, etc., and to interpret their com-
parative nutrition as if they were all living
in the same city. The very fact that the in-
fant, mortality—perhaps the most delicate in-
dicator of environ.nial conditions—of London
has been low for many years, in spite of a
wretched milk supply and inadequate educa-
tional propaganda, indicates the rôle of non-
dietetic influences. The effect of environment
on plants is well known and may be illustrated
by an interesting experiment carried out bythe United States Department of Agriculture
some years ago. The growth of a certain strain
of wheat which grew particularly well in Kan-
sas was tested in California. To this end car-
loads of the Kansas soil were transported to
California for sowing of the seed. In spite
of the fact, however, that soil and seed were
the same, the yield in California could not be
made to equal that of Kansas. There is a

real and growing danger of forgetting these
environmental factors in gathering statistics
of the geographic distribution of disorders of
nutrition, such as rickets, caries of the teeth.
etc. Still greater care must be exercised in
interpreting the influence of diel On races which
lived centuries or thousands of years ago. To
draw inferences as to the effect of diet from the
condition of the bones of the teeth of the Egyp-
tians, as has been done, is to leave out of con-
sideration differences in dress, in housing, in
habits, and perhaps changes in climate, which
may well have had their effect on the nutri-
tion of the tissues.

One of the most important factors included
under the broad term of environment is the
solar rays—light. The peculiar beneficent ef-
fect of light was appreciated in far distant
ages and led to the worship of the sun. a cult
by no means to be belittled when compared
with the present-day cult of patent medicines.
Hippocrates and Herodotus praised the healing
virtues of the sun, and the Romans look sun
baths on the flat roofs of their houses. Anfyl-
los. who lived 300 years after Christ, minutely
described the indications for the sun bath with
and without anointing the body. During the
Muddle Ages the knowledge of the curative
value of the sun seems to have been forgotten.
About 50 years ago sun treatment was with
difficulty introduced for the cure of tubercu-
losis and has been carried out with signal suc-
cess by Kollier in Switzerland. It is strange
that the value and need of the sun"s rays have
not been more fully appreciated when we con-
sider that it has been generally acknowledged
by all physiologists that the solar rays are nec-
essary for the proper growth and nutrition of
green plants. On the part of physicians this
lack of confidence probably is associated with
a corresponding overconfidence in pharmaco-logie preparations, and has been intensified by
the fact that heliotherapy has been practised
largely by those whom the state did not license
to employ accepted methods of therapy. That
the physiologists should not have directed the
attention of physicians to the potency of this
measure shows a lack of appreciation also on
their part of the value or flic necessity for the
animal organism of the sun's rays. From a

physiologic viewpoint it would seem that this
function of the skin to absorb the effective rays
of the sun is comparable to that of the intes-
tine in relation to the constituents of the food
—a comparison perhaps the more permissiblein view of the similar embryologies! origin of
(he inteo'iiinent and the lining of the intestinal
tract. Today we know by means of subjective
and objective clinical examinations, as well as
by animal experimentation, that Hie sun's rays
are able to prevent or to cure rickets; that,
indeed, this form of therapy may be regarded
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as a specific for this disorder. In my lecture
of tomorrow I shall discuss the subject more

fully as to the rays which exert: this remark-
able effect, the influence of pigmentation, the
sun's action on the chemical constitution of
the blood, etc. It would seem that the action
of the sun's rays will have to be taken into
account in metabolism studies on animals and
on man which concern themselves with the body
exchanges of the inorganic salts. From the
general standpoint of animal nutrition must
we not qualify the usual statement that ade-
quate protein, inorganic salts, the vitamines,
water, etc.. suffice for nutrition of the animal
body, by adding that sunlight must also be
provided? This holds true at least for the
young, rapidly growing animal.

Before leaving this interesting subject of the
effect of solar rays on animal nutrition I should
like to mention a clinical observation which
suggests that certain constituents of the food
may influence the effect of flic radiations. A
few years ago Myers and TH showed that if
an infant receives a moderate amount of a food
rich in carotin pigment—for example, carrots
or spinach—it frequently will develop carotin-
emia. This condition is quite innocuous and
is characterized by carotin in the blood and
a discoloration of the skin resembling mild
jaundice. Infants having carotinemia are

peculiarly susceptible l<> the sun's rays, the
skin having been to a certain degree sensitized.
so that the face becomes rough and irritated
when exposed to the sun. This condition re-
calls, in a minor degree, the susceptibility of
the skin of rabbits to which eosin has been
given. It suggests that other foods or that
drugs may act in conjunction with the solar
rays.

Nutrition is embracing a broader scope, and
its studies, both in the laboratory and in the
clinic, and in the world at large, will more
and more include a consideration of environ-
ment. The effect of atmosphere both out of
doors and indoors will have to be carefully
studied, and may be found to include factors
hardly considered at the present time. Such
studies have just begun and can be seriously
attempted only when we are able to control
some of the factors which comprise climate.
This will be no mean task. Tn closing Ibis con-
sideration of the rôle of environment on nutri-
tion the effect of season must be considered.
It is well estahl'shed thai season affects the
growth oT animals and that children grow more

rapidly during certain seasons than during
(thers. The reason for this is not, known. Very
few studies of the effect of season have been
attempted in the laboratory. One of the earli-
est and most interesting was thai, of K'eid
Hunt'' which showed that guinea pigs are de-
cidedly more resislanf to acelonitrile poisoning

in the spring and summer than in the winter,
and that this is probably associated with some
seasonal variation in metabolism. Those who
have carried out nutritional studies for a series
of years must feel I hat there is possibly a sea-
sonal factor which accounts for certain varia-
tions in results occurring under apparently
identical conditions. The intimate and clear
relationship of season to disorders, such as

tetany and rickets—(piite apart from its influ-
ence on the various infectious diseases—-well
demonstrates the dominant note which climate
may exert in our nutritional state. The three
main factors in nutrition—diet, in feel ion and
environment-—-probably are so inextricably
bound together that it will be impossible to
appraise the rôle of each in the disorders of
metabolism in which they are concerned.
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SKIN IRRITANTS: EXTERNAL AND
INTERNAL.*

By C. Guy Lane, M.D., Boston,
Assistant Dermatologist, Massachusetts General

Hospital.
[From the Dermatological clinic Massachusetts

General Hospital. Boston, Mass.]
Tins paper deals, first, with certain irritated

conditions of the skin definitely resulting from
contact with various substances, that is, der-
matoses of external origin : and, secondly, with
certain emotions on the skin which are of in-
ternal origin, that is, from the taking in of
certain substances, or because of the formation
of certain substances in the body. Tt does not.
include the infectious conditions, either bacte-
rial or parasitic.

Bol h of (hese subjects are fundamentally
connected with the subject of idiosyncrasy.
Idiosyncrasy is defined as an abnormal bodv
response to a certain substance. It is an indi-
vidual susceptibility, a nal ural or an acquired
sensitiveness of the skin to some particular re-

agent. These two groups of cases are to De
explained on the grounds of an individual sus-

*Read bofore the metting of the Middlesex East District of the
Massachusetts Medical Society, March 16, 1922.
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